Value-added data are an increasingly common evaluation tool for schools and teachers. Many school districts have adopted these methods and released the results publicly. In this paper, we study the release of value-added data in Los Angeles by the Los Angeles Times newspaper to identify how measured value-added is capitalized into housing prices. This analysis is the first in the school valuation literature to examine property value responses to a value-added information shock, which is of interest as this measure is less correlated with demographics than typical school quality measures. Unique to this setting as well is the release of both school and teacher-level value-added data, which allows us to examine how property values respond to both types of information. Using a difference-in-differences methodology surrounding the release, we find that neither school nor teacher value-added scores are capitalized into home prices. Our results suggest that, despite the contentiousness following these data releases, homeowners do not consider value-added models as currently constructed to be a relevant school quality measure on the margin.
Introduction
The push to expand test-based accountability in US K-12 education has led to a significant rise in the amount of information available to the public about school quality. Such information typically consists of school-wide average test scores, which reflect many factors aside from the ability of schools to produce test score gains. Furthermore, information on individual teachers' performance largely has been kept private. As a result, recently there has been a growing interest in providing results of teacher and school "value-added" (VA) assessments to the public. A number of school districts, such as Los Angeles, Houston, and New York City, have released such information, either voluntarily or by court order. Ideally, such measures isolate the teachers' and schools' contributions to a student's achievement by removing the influences of other observed and unobserved factors. This information thus provides new data to parents and homeowners on the local schools' and teachers' contribution to test score growth.
However, to the extent that there is noise and bias embedded in value-added measures, release of this information has the potential to distort parental decisions about where to live as well as school staffing decisions. Furthermore, because value-added information typically comes from a complex statistical model, it is unclear how it is interpreted by parents. With more and more school districts and states providing value-added data to parents and local communities, understanding the extent to which these communities value this information is of primary policy importance. It also is important for school administrators and policy makers to understand the impact of value-added on land values as capitalization of value-added could affect the tax-base for school districts.
In this paper, we examine whether value-added information that is released to the public is capitalized into home prices. We make two contributions to the literature. First, to our knowledge, there has been very little work done examining how parents value the value-added data generated by schools.
1 Due to the increasing prevalence of value-added information and the likelihood that such information will continue to be released to local communities, estimating the extent to which value-added affects property values is of importance in its own right.
The second contribution of this analysis is to the school valuation literature. A large set of prior work examines how average test score differences across schools are capitalized into home prices (Bayer, Ferreira and McMillan, 2007; Kane, Riegg and Staiger, 2006; Figlio and Lucas, 2004; Black, 1999) . Most of these analyses use boundary discontinuity methods at school attendance zone boundaries, comparing differences in home values across school boundaries with different test scores. 2 The results from these studies tend to find that a one standard deviation difference in test scores is associated with two to five percent higher property values.
However, a drawback of using average test scores to measure school quality is that they are highly correlated with the composition of schools and neighborhoods. Indeed, both Bayer, Ferreira and McMillan (2007) and Kane, Riegg and Staiger (2006) show that neighborhood and housing characteristics change at school boundaries due to endogenous parental sorting, and the estimated effects of test scores on home prices is reduced significantly in these studies once they control for neighborhood characteristics. These findings suggest that part of the capitalization of test scores into property values is due to the high value placed on the composition of school and neighborhood peers rather than on the school's ability to educate students.
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In order to isolate the capitalization of school quality as it relates to the production of learning, a school quality measure that is less related to demographic characteristics than are test score levels is needed. Value-added represents such a measure, as it typically is generated using statistical models that control for students' prior test history and observable characterisitcs. 4 As we demonstrate, the value-added scores in our study are much more weakly correlated with student characteristics than are test score levels, and most of the information contained in these estimates was not predictable using observable school characteristics before the VA estimates were published. Thus, our results provide new information about valuation of a school quality indicator that provides previously unknown information about a school or teacher's contribution to test score growth rather than information about the demographic makeup of the school.
While some prior work has shown that property values are unresponsive to value-added as calculated by the researcher (e.g., Dills, 2004; Downes and Zabel, 2002; Brasington, 1999;  Haurin and Brasington, 2006) , 5 parents and homeowners do not have direct access to this information. It is thus unlikely they would respond to it because the information is not salient.
In contrast, we study a unique and unanticipated release of value-added information for schools in the Los Angeles Unified School District (LAUSD). The value-added measures were easily available and widely discussed in local and national news outlets, making them highly salient to home buyers and local residents. To our knowledge, this is the first analysis to identify the responsiveness of home prices to the release of this type of school quality information in the United States. 6 The information experiment that forms the basis for our study began in August 2010, when the Los Angeles Times (LAT) published average value-added estimates for 470 elementary schools as well as individual value-added estimates for 6,000 third through fifth grade teachers in LAUSD. In April 2011, LAUSD released their own value-added estimates, and in May 2011 the LAT updated their estimates to reflect the receipt of additional data. Prior to the initial release, California already provided information on the effectiveness of LAUSD schools through published passing rates on the California Standards Tests and Academic Performance Index (API) scores. The API scores are based on average school performance on standardized exams and thus provide a summary measure of school-average test score levels. When the LA Times released the value-added data, they also provided information about API scores and passing rates on the same web page. Although these were already publicly available, the LA Times 5 Gibbons, Machin and Silva (2013) is the only study of which we are aware whose results suggest that test score levels and value-added are similarly valued. 6 The only other paper in the literature to examine housing market responses to public value-added information is in Norway. Fiva and Kirkebøen (2011) study the release of VA information in Oslo in 2005 and find that housing prices increased as a function of this value-added information, but only for a couple months post-release. The myriad differences in housing markets and the public schooling environments between the US and Norway make it difficult to generalize their findings to the US context, however.
intervention potentially increased public awareness of these scores.
Using home sales data we obtained from the LA County Assessor's Office from April 2009 through September 2011, we estimate difference-in-differences models that identify how home prices change after the release of each set of value-added data as a function of the valueadded scores. We find no evidence that the composition of home sales changed due to the information release, nor do we observe any change in foreclosure rates or differential pre-release trends as a function of value-added, which supports the use of our empirical methodology.
Furthermore, using boundary discontinuity methods, we show that API scores are similarly capitalized into home prices as has been reported in other studies. We find no evidence, however, that value-added information is valued by local residents: the difference-in-differences estimates are universally small, are not statistically different from zero, and are sufficiently precise that we can rule out all but very small positive effects.
Unlike previous work on school quality valuation, we are able to examine how within-school variation in teacher quality is capitalized into property values, rather than just the school-level mean. It could be the case that home prices react more to the presence of a set of very good or very bad teachers, which school-level value-added can miss. We identify how home prices change as a function of the standard deviation of teacher value-added and the proportion of teachers in each school in each quintile of the value-added distribution. Our estimates are inconsistent with any home price response to the distribution of estimated teacher quality.
Finally, we examine several potential sources of heterogeneity and find suggestive evidence that value-added information is more highly valued in lower SES schools.
Overall, our results indicate that value-added information, as presently constructed, is not valued by local communities. One potential conclusion that could be drawn from our estimates is that marginal homebuyers do not value the aspect of school quality that is embedded in value-added, namely the ability of schools and teachers to raise test scores. Alternatively, the public could ignore value-added information due to its statistical complexity as well as the uncertainty amongst the research community as to the accuracy of these measures.
Our findings have important implications for the release of these data more broadly. Typically, the public release of value-added is contentious, with teacher groups arguing value-added is flawed and uninformative and with community advocates arguing that people have a right to know this information. Our results suggest that in their current form, the public does not respond to value-added information, and that while this information may not be causing the distortions about which the opponents of publishing value-added data worry, they also are not being valued as relevant school quality information that constitutes the main reason for publishing these data.
The Los Angeles Times and LAUSD Value-Added Releases
In 2010, the Los Angeles Times newspaper acquired individual testing records of elementary students in Los Angeles Unified School District via a public information request. The achievement scores were linked to teachers so that a teacher and school value-added analysis could be conducted. The LA Times hired Dr. Richard Buddin to conduct the statistical analysis.
Details on the methodology can be found in Buddin (2010) and student characteristics. The use of several years of data has the benefit of increasing the precision of the value-added estimates relative to using only one year of recent data. Following completion of the analysis, the newspaper wrote a series of articles explaining the methodology and other issues in LAUSD throughout the month of August 2010 as a lead in to the release of the data in a simplified form on August 26, 2010. The value-added data were presented through an online database and could be accessed by anyone with a computer without charge or registration. 7 The database was searchable by school and teacher name and people also could access information through various links off of the main web page. 7 The current version of the database can be accessed at http://projects.latimes.com/value-added/. The web portal is similar to the one that was available in August 2010 but now provides information for more teachers and more detail on the value-added measures. In most cases, one can access the original August 2010 release through links on the teacher and school web pages. Figure 1 shows an example of how the information was presented for a given school. Schools were categorized as "least effective," "less effective," "average," "more effective," and "most effective," which refer to the quintiles of the value-added score distribution for LAUSD. However, as Figure 1 demonstrates, the black diamond shows each school's exact location in the distribution, providing parents with the ability to easily estimate the school's percentile. Although value-added scores were generated separately for math and reading, the LA Times based their categorization on the mean of the two scores. The figure also shows the location of the school's API percentile. Although the API information was publicly available prior to August 2010, it was more difficult to find and was not accompanied by the heightened media attention that accompanied the value-added release. Thus, for many people, this API information could have been new. The value-added rank was not available in any form prior to August 2010. Finally, the web page provided passing rates on the math and English exams for each school, which was also publicly available prior to the value-added release. To keep our estimating equation simple, in our analyses we will assume that any response to the LA Times reprinting the passing rates will be reflected in responses to API.
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A critical question underlying our analysis is whether LA residents knew about the release of this information and how to access these data. There is substantial evidence to indicate that residents were well-informed about the LA Times database. First, the Los Angeles Times is the largest newspaper in Southern California and the fourth largest in the country by daily weekday circulation, with 616,575 copies according to the Audit Bureau of Circulations. The existence of the database was widely reported in the newspaper: from August 2010 to May 2011, a total of 37 articles or editorials were written about the database, public response to the database, or value-added issues more generally. Given the high level of circulation of the paper, the attention paid to this issue by the LA Times likely reached many residents. Further, the release of the value-added data was mentioned in other outlets, such as the New York Times, National Public Radio, the Washington Post, ABC News, CBS News, CNN and Fox News. It also received much radio and television attention in the LA area in both English and Spanish, which is of particular importance for the Spanish-speaking population that is less likely to read the LA Times but for whom radio and television are dominant sources of news.
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Second, the LAUSD teachers' union and the national American Federation of Teachers were highly vocal in their opposition to the public release of the data. This culminated in a series of highly publicized and widely covered protests of the LA Times by teachers. Furthermore, US Secretary of Education Arne Duncan spoke about the value-added measures expressing his support. This indicates that news-makers were discussing the issue and gave it substantial media exposure. According to the LA Times, by late afternoon on the initial date of the release there were over 230,000 page views of the website for the database (Song, 2010) . The article points out that this is an unusually large volume of views given that traffic tends to be higher during the week and provides prima facia evidence that the value-added release was well-publicized and known to a large number of residents.
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The initial August 2010 data release was followed up with two more information releases. In April 2010, LAUSD provided its own school-level (but not teacher-level) value-added measure called Achievement Growth over Time (AGT). Then, in May 2011, the LA Times updated the value-added results on its webpage to include another year of data, more teachers and some minor changes in the value-added methodology.
11 While we estimate the effect of all three releases, our focus is on the information provided by the LA Times for a few reasons. One is that the LA Times uses a more econometrically sound value-added model. As discussed above, their model controls for lagged achievement and includes multiple years of data. Guarino,
Reckase and Wooldridge (2012) argue that models like this (which they call "dynamic ordinary 9 Some examples of Spanish language coverage include a story on Channel 22 on Nov.
8, 2010 covering a protest of the value-added after a teacher committed suicide (http://www.youtube.com/watch?v=RWKR8Ch06wY), a story covering an earlier protest on Channel 62 (http://www.youtube.com/watch?v=n1iNXtyPlRk), and a story on Univision 34 discussing LAUSD's own value-added measures (http://www.youtube.com/watch?v=05dE0xLdpu8).
10 Due to the prevalence of the Internet in 2010, the penetration of this information in Los Angeles likely was at least as large as in Florida when they first released school report card information in the late 1990s. Figlio and Lucas (2004) show that the Florida information release, which was less contentious, had less publicity surrounding it, and occurred in a period in which information was more difficult to obtain, had large effects on property values.
11 Details on the May 2011 LA Times methodology can be found in Buddin (2011) . For this release, the LA Times also gave people the option to see how value-added scores changed using variations in methodology through an interactive program on the website. Since it is likely that most people who accessed the database did not attempt to compare different methods, we only use the value-added scores directly published on the website by the LA Times in our data.
least squares") are the most accurate. The LAUSD model, on the other hand, predicts student achievement growth from observable characteristics using one year of data, after which the differences between predicted and actual achievement are averaged together across all students in a school. 12 While the LA Times methodology may be more appealing to researchers, we acknowledge that this does not necessarily indicate that parents believed it more.
Second, the initial LA Times release was seven months prior to the LAUSD release. Thus, there was more time for that information to be absorbed by the public. If there is any substantial lag in the timing of when prices respond, our data -which end in September 2011 -will only be able to pick up effects of the initial release. Third, there was substantial discussion of the LA Times release in the news and responses by education organizations. The subsequent LAUSD release, however, elicited much less press coverage. Fourth, LAUSD did not release teacher value-added. While this will not necessarily matter for housing prices if parents value only the mean value-added in a school (a possibility that we test for below), the availability of the teacher information may have led more parents to seek out the LA Times information than the LAUSD information. Finally, it is easier to access the LA Times information. While both are available on the web, to access the LAUSD data people need to navigate through a series of links on the LAUSD website.
Despite our focus on the LA Times releases, we also will include estimates of the impacts of the LAUSD release in our regressions. Hence, it is interesting to note that the correlation between both of the LA Times releases and the LAUSD value-added scores are very low. 14 The property sales data additionally contain information on the dates of the three most recent sales, the square footage of the house, the number of bedrooms and bathrooms, the number of units and the age of the house that we will use to control for any potential changes in the composition of sales that are correlated with value-added information.
To remove outliers, we drop all properties with sale prices above $1.5 million (5% of households) and limit our sample to properties in elementary school zones in Los Angeles Unified School District that received value-added scores in the August 2010 release. About 25% of the residential properties in the data do not have a sale price listed. Usually, these are property transfers between relatives or inheritances. 15 Hence, we limit our sample to those sales that have "document reason code" of "A," which denotes that it is a "good transfer" of property.
After making this restriction, only 7% of observations are missing sale prices. For these observations, we impute sales prices using the combined assessed land and improvement values of the property. For observations that have all three measures recorded, the correlation between actual sale price and the imputed sale price is 0.89, indicating that the imputation is a very close approximation to the actual market value. Furthermore, we know of no reason why 13 Given that the value-added information only varies across schools within LAUSD, the addition of school fixed effects leaves little to be gained from adding the rest of LA County. Indeed, specifications using home price sales from all of the county, setting value-added percentiles equal to zero outside of LAUSD and controlling for school district fixed effects, provides almost identical results.
14 The school zones are for the 2011-2012 school year. 15 California allows relatives to transfer property to each other without a reassessment of the home's value for property tax purposes. Due to property tax caps, this rule creates large incentives for within-family property transfers in California, and hence there are a lot of such transactions in the data. Because these transfers do not reflect market prices, we do not include them in our analysis.
the accuracy of the imputation procedure should be correlated with value-added information, which supports the validity of this method. Nonetheless, in Section 5, we provide results without imputed values and show they are very similar. Our final analysis data set contains 62,977 sales.
We obtained the exact value-added score for each school directly from Richard Buddin, and the April 2011 LA Times school value-added data as well as the August 2010 teacher-level value-added data were provided to us by the LA Times. The LAUSD value-added information was collected directly from Battelle for Kids, with whom LAUSD partnered to generate the value-added measures. 16 The value-added data were combined with school-by-academic-year data on API scores, school-average racial composition, percent on free and reduced price lunch, percent disabled, percent gifted and talented, average parental education levels, and enrollment.
These covariates, which are available through the California Department of Education, control for possible correlations between value-added information and underlying demographic trends in each school. To maintain consistency with the LA Times value-added data, we convert both the LAUSD value-added scores and API scores into percentile rankings within LAUSD. is important to control, to the extent possible, for differences in the demographic and socioeconomic makeup of neighborhoods as they relate to observed school quality. A full listing of variables used in our controls can be found in the notes to Table 5 .
Summary statistics of some key analysis variables are shown in Table 1. The table presents means and standard deviations for the full sample as well as for the sample above and below the median value-added score for the 2010 LA Times release. On average, home sales in LAUSD are in Census tracts that are about 50% black and Hispanic, 17 but the schools these properties are zoned to are 73% black and Hispanic, with the difference ostensibly due to enrollments in private, charter and magnet schools. The schools in our data set also have a large proportion of free and reduced price lunch students. The second two columns of Table 1 show that value-added is not completely uncorrelated with school or census tract demographics, although housing characteristics are balanced across columns. The higher value-added areas have a lower minority share, higher property values, a more educated populace and have higher API scores. These correlations could be driven by the fact that better schools are indeed located in the higher socioeconomic areas, or they could be an indication that the value-added models used do not fully account for underlying differences across students. Figure 3 shows that, despite the differences shown in Table 1 , value-added is far less cor- it is quite weak -the average correlation between the measures of school quality is only 0.45.
As seen in Figure 3 , there are a number of schools which, based on API, are at the top of the distribution but according to the value-added measure are at the bottom, and vice-versa. The fact the API rank and value-added rank are only weakly related to each other does not mean that the value-added information provided by the LA Times was new information.
It is possible that each of these measures could be predicted based on existing observable characteristics of the school. In Table 2 , we examine this issue directly, by predicting API, the percentile from the first LA Times value-added release, and the LAUSD value-added percentile as a function of school observables in the pre-release period. Column (1) shows the results for API percentile, and as expected, with an R 2 of 0.71, school demographics explain a substantial amount of the variation. In contrast, as shown in column (2), the value-added estimates are much more weakly correlated with school demographics. Only two of the estimates are statistically significant at the 5% level, and the R 2 is only 0.22. In Column (3), we add overall API and each student subgroup's API scores as regressors to the model. The R 2 remains low at only 0.29. Thus, more than 70% of the value-added variation is unpredictable from the observable characteristics of the school, including test score levels. Further, in Columns (5) and (6) we see that these observables do an even poorer job of predicting the LAUSD value-added rank, with R 2 s of 0.03 and 0.25 with and without including overall and by-category API as regressors, respectively. Table 2 and Figures 3-4 show that the value-added data released to the public by the LA Times and LAUSD contained new and unique information about school quality that was not simply a measure of the school composition or prior test scores. Our identification exploits this new information by identifying the impact of value-added on housing prices conditional on API along with many other observable characteristics of schools and neighborhoods. Since these characteristics are observable to homeowners as well, we are able to identify the impact of this new information given the information set that already exists.
Empirical Strategy
Our main empirical strategy is to estimate difference-in-difference models that compare changes in property values surrounding the information releases as a function of value-added rank conditional on observable school and neighborhood characteristics, including API. Since value-added only was released for elementary schools, we ignore middle and high school zones. Our main empirical model is of the following form:
where Y ist is the log sale price of property i in elementary school zone s in month t. The key explanatory variable of interest is V A
LAT P ooled st
, which is a combination of the two LA Times value-added measures. This variable is set equal to zero prior to the first release in September, 2010, is set equal to the value-added percentile in the first release from September 2010 to April 2011, and thereafter equals the value-added percentile provided in the May 2011 LA Times' updated release. Pooling the two releases together makes the estimates easier to interpret.
Nonetheless, it is possible that the impact of value-added may differ across both the first and second releases. Thus, we also estimated models with a separate variable that equals zero prior to each release and to that particular release's value-added percentile thereafter. As these results were very similar to those found in the pooled model, we do not show them here. They are available by request.
While our focus is on the LA Times value-added, it is nonetheless important to account for the LAUSD value-added scores and the fact that the LA Times published API scores on the same web page as value-added scores. Hence, we include in equation ( Equation (1) also includes an extensive set of controls to account for any confounding effects driven by the correlation between value-added and school demographic or housing characteris-tics. The vector X contains the set of school observables discussed above, including two lags of API, within-LAUSD API percentile rank in the given year, and the decile of the school's API in comparison to other "similar" schools, as defined by the California Department of Education. 20 The vector H is the set of house-specific characteristics and Census tract characteristics discussed above that further control for local demographic differences that are correlated with value-added and for any changes in the types of houses being sold as a function of value-added when each release occurs. Equation (1) contains both month-by-year fixed effects(λ t ) and school fixed effects (γ s ) as well, so all parameters are identified off of within-school changes in home prices over time and control for any general shocks to home prices in LAUSD in each month, including seasonal changes.
There are two main assumptions underlying identification of the value-added parameters.
First, the model assumes that home prices were not trending differentially by value-added prior to each of the data releases. Using the panel nature of our data, we can test for such differential trends directly in an event-study framework. In Figure 5 , we present estimates of the effect imprecise, as the estimates in Figure 5 are demanding of the data. We thus favor the more 20 Models that also control for student subgroup specific API provide similar results to baseline.
parametric model given by equation (1) . Nonetheless, Figure 5 demonstrates that pooling the estimates over each post-release period does not mask any time-varying treatment effects.
The second main identification assumption required by equation (1) is that the value-added percentile, conditional on school characteristics, is not correlated with unobserved characteristics of households that could affect prices. While this assumption is difficult to test, given the rich set of observable information we have about the homes sold, examining how these observables shift as a function of value-added will provide some insight into the veracity of this assumption. Thus, in Table 3 provide little support for any demographic or housing type changes that could seriously impact our estimates. There are 58 estimates of housing and neighborhood characteristics in the table, one that is significant at the 5% level or higher and four more that are significant at the 10% level. While clearly these variables are not independent, if they were we would expect to falsely reject the null at the 10% level six times. 22 Furthermore, the estimates, even when significant, are small. For example, a 10 percentage point increase in LA Times value-added post-release is associated with a decrease in the percent of households with children of 0.04 percentage points, which is a very small effect relative to the mean of 32%. Additionally, the signs of the estimates do not suggest any particular patterns that could cause a systematic bias in either direction.
Another concern is that the release of a value-added score may induce changes in the number of homes sold in a school catchment area. Since we only observe prices of homes that are sold, we may understate the magnitude of the effect if having a lower value-added reduces the number 21 The school characteristics estimates in Panel C use data aggregated to the school-year level. Since we do not have a full year of data after the second LA Times release, we examine only the first LA Times value-added estimates in Panel C. 22 While not shown in the table, the estimates for the LAUSD value-added measure are significant at the 10% or higher level seven times and the estimates for API*post are significant at the 10% or higher level for only two variables. The former is slightly more than would be expected by random chance and thus provides some additional justification for focusing on the LA Times release. These results are available by request.
of homes sold and this reduction comes from the bottom of the price distribution. To test this hypothesis, we estimate a version of equation (1) in which we aggregate the data to the schoolmonth level and use the total number of sales or the total number of sales with a valid sales price in each school-month as the dependent variable. 23 We find little evidence of a change in the number of sales. The estimate of the effect of LA Times value-added on total sales The value-added releases we study come at a time of high volatility in the housing market, as home prices declined during this period throughout most of the United States. In the Los
Angeles, MSA prices declined by 4.5%. 25 This was also a period with a large number of foreclosures in Los Angeles. If foreclosure rates are correlated with the value-added releases, it could bias our home price estimates because foreclosures tend to be sold at below market value. In order to provide some evidence on this potential source of bias, we use the number of foreclosures in each month and zip code in LAUSD that were collected by the RAND Corporation.
26
We aggregate prices to the school-month level and use the zipcode-level data to approximate the number of foreclosures in the school catchment area in each month. The resulting estimates show little evidence of a correlation between value-added post-release and the number of foreclosures. None of the estimates for any of the three data releases is statistically significant.
The estimate on the pooled LA Times release is only 0.003 (0.009), which indicates that a 10 percentile value-added increase post-release increases the number of monthly foreclosures in a school zone by 0.03, off of a mean of 5.7. Overall, the estimates described above along with those provided in Table 3 and Figure 5 provide support for our identification strategy. 23 We include mean Census tract characteristics of properties sold in a school zone and school characteristics but do not control for aggregate individual property characteristics as these may be endogenous in this regression. 24 Our data only cover the three most recent sales of a property. Thus, our measure of total sales will be slightly underestimated. 25 This calculation comes from the Federal Housing Finance Agency's seasonally adjusted home price index. Note that this decline was smaller than the 7% rate for the US as a whole during this period. 26 These data are available at http://ca.rand.org/stats/economics/foreclose.html.
Results

Relationship Between House Prices and API
Before presenting the main difference-in-differences estimates, it is important to establish that some measures of school quality are indeed valued by LA residents. Whether public school quality, or public school characteristics more generally, are capitalized into home prices in Los
Angeles is not obvious, as LAUSD has an active school choice system in which students can enroll in their non-neighborhood school. There also is a large charter school and private school presence in the District. Thus, any finding that property values do not respond to value-added information could be driven by a general lack of association between local school characteristics and property values. Nonetheless, there are a few reasons to believe that this is not a major concern in the Los Angeles context. First of all, the open-enrollment program is small relative to the size of the district. In 2010-2011, only 9,500 seats were available district-wide, accounting for at most 1.5% of the district's 671,000 students. Second, while LAUSD has a number of magnet programs, they are highly sought after and oversubscribed, hence admission to a desired magnet is far from guaranteed. Third, Los Angeles is a very large city with notorious traffic problems and poor public transportation, making it difficult for parents to send their children to schools any substantial distance from home.
To further address this issue, we estimate boundary fixed effects models using pre-release Angeles as in the areas studied in these previous analyses (Massachusetts and San Francisco, respectively). It remains unclear, however, whether the capitalization of API scores is driven by valuation of schools' contribution to learning or by valuation of neighborhood or school composition that is correlated with API levels. 27 Our analysis of capitalization of value-added information is designed to provide insight into resolving this question, which is very difficult to do without a school quality measure that is not highly correlated with student demographics.
In order to underscore the fact that, conditional on achievement levels, value-added is weakly correlated with student demographics and is difficult to predict with pre-release observables, the remaining columns of Panel A test whether value-added information is capitalized into property values prior to their release. If parents know which schools are the highest valueadded from reputation or from factors we cannot observe, the value-added releases should not provide additional information about school quality. In columns (4) and (5) of Table 4 , we estimate the same boundary fixed effects model as in column (3) but using the first release of LAT value-added and the LAUSD value-added as explanatory variables. Since all of the sales data used in Panel A of Table 4 are from pre-August-2010, these models test whether future information about value-added is already capitalized into home prices. In column (4), there is a positive relationship between the LA Times value-added and property value differences across boundaries. However, some of this effect is likely due to the correlation, however weak, between LA Times value-added and API. As a result, when we add API percentile as a control 27 Ideally one would also like to control for neighborhood characteristics. However, typically the boundary areas in LAUSD are smaller than Census tracts, leaving most boundary areas entirely within a single tract. When we control for Census tract observables, the API coefficient becomes smaller and no longer is statistically significant. This suggests that either the main aspect of API that is capitalized into property values is neighborhood composition or that including our set of neighborhood controls leaves too little variation for identifying the role of API.
in column (5), the relationship between value-added and test scores becomes smaller and is no longer statistically significant. The magnitudes of the value-added estimates also are very small. However, the API estimate is almost identical to that found in column (3), suggesting that the capitalization of API scores is not being driven by value-added information and that any information contained in the LA Times and LAUSD value-added estimates are not already capitalized into home prices prior to August 2010.
In Panel B of Table 4 we conduct the same analysis using data from after the initial release of LATimes value-added. This analysis allows us to see whether the relationship between API and housing prices was muted by the value-added release. If anything, however, the opposite occurs. The relationship between API and housing prices becomes stronger -the estimate in column (3) essentially doubles in the post-period. The post and pre-period estimates are significantly different from each other. The reason for this increase is not clear, although it may be indicative of a recovery in the housing market that allows for prices to respond more to school quality information. Thus it is interesting and consistent with our difference-indifferences results below that there remains no relationship between VA and house prices in the post-period after conditioning on API and demographic controls in a boundary fixed-effects model. Table 5 presents the baseline estimates from equation (1) . In each column, we add controls sequentially in order to observe the effects of the controls on the estimates. All estimates are multiplied by 100 so they show the effect of a 100 percentile increase in value-added on home prices post-release. In column (1), we included no controls other than those shown in the table, API score, API percentile, lagged and twice lagged API score, and school rank compared to 'similar' schools in California as determined by the California Department of Education. There is a positive but statistically insignificant relationship between the LA Times value-added and home prices post-release. When we add school and month fixed effects, however, the LA Times estimate turns negative and marginally significant. Nonetheless, as we add additional controls the point estimates attenuate and become insignificant. Similarly, we find no statistically significant impacts of the LAUSD value-added release nor the LA Times publication of API scores on housing price. The latter result is perhaps unsurprising because, as previously noted, API scores were available to the public prior to the LA Times publication and thus should only be capitalized into housing prices if people were unaware of them.
Difference-in-Difference Estimates
In interpreting our results, we focus on our preferred estimates in column (6) . The point estimate of -0.027 on the LA Times value-added score implies that a 10 percentile increase in value-added reduces housing prices by 0.3%, but it is not statistically significant. Thus it is useful to consider how large of a positive effect on housing prices can be ruled out. The upper bound of the 95% confidence interval for a 10 percentile increase in value-added is 0.10. This is a very small estimate. To put it in perspective, suppose we were to increase a school's valueadded by 50 percentiles, which is equivalent to taking the lowest ranking school and making it an average school or taking an average school and making it the highest ranking school. The upper bound implies that this would generate, at most, a 0.5% increase in housing values. Column (7) of Table 5 provides further evidence that value-added information does not affect property values. In this column, we provide results from a model similar to those used in Table 4 that restricts to properties within 0.1 miles of a school zone boundary and includes boundary fixed effects. Thus, the estimates are identified off of changes in property values between properties on either side of a given attendance zone boundary when the value-added data are released. Table 4 shows that home prices do not vary systematically across borders with value-added in the pre-period, and the results from column (7) indicate that they do not change across these borders in response to the release of value-added information either.
As discussed above, a unique feature of the LA Times information release was that it included both school-average value-added and value-added rankings for over 6000 teachers in LAUSD. We now examine whether property values respond to variation in teacher quality, which is the first evidence in the literature on this question.
In column (1) of Table 6 , we add the standard deviation of the value-added scores across teachers in each school interacted with the timing of the initial LA Times release to the model.
If high-quality teachers are disproportionately valued (or if low-quality teachers have a dispro-portionately negative valuation), then a higher standard deviation will lead to higher (lower) property values conditional on school-wide value-added. The estimate on the standard deviation of teacher value-added is negative, but it is not statistically significantly different from zero at conventional levels. It also is small in absolute value, pointing to a decline in property values of only 0.006% for a one point increase in the standard deviation of teacher value-added.
In column (2) Rockoff, 2011). However, we note that it could be sensible to ignore teacher value-added scores if there is a significant amount of teacher turnover from year to year.
The remaining columns of Table 6 present estimates based on alternatives to the modeling assumptions we make. In column (3), we use sale levels instead of logs. The estimates, once converted back to percentage terms relative to baseline, are very similar to those in Table 5 . In column (4), we average across all value-added measures in case the public follows a simple rule of thumb when assessing the multiple measures and takes the mean. We find no evidence for this hypothesis, as the point estimate is negative and not statistically different from zero. In the next two columns, we examine estimates separately for homes with more than two bedrooms and two or fewer bedrooms, since the former type of home is more likely to house families with children. Although the point estimates for the homes with more than two bedrooms are larger than those for homes with two or fewer bedrooms, with the exception of a negative estimate on AP I × P ost for less than two bedrooms, none of the estimates is statistically significantly different from zero at even the 10% level and they remain small. Thus, the valueadded information does not influence property values even among the homes that are most likely to have children in them.
As previously discussed, it is possible that if a neighborhood has fewer school choice options there would be more capitalization of the local school's quality. To test this hypothesis, in column (7) we interact the value-added score with the number of charter schools within a one mile radius of the property. We find no evidence that the capitalization of value-added varies with the number of charter schools nearby. Results were similar using a two mile radius. Finally, in column (8) we test whether what matters is the size of the relative information shock rather than the value-added score itself. To do this, we replace our value-added measures with the difference between the value-added percentile and the school's 2009-10 API percentile. As with
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, these measures are set equal to zero prior to the relevant valueadded release. We find little to indicate that a larger positive shock generates larger increases in housing prices.
In Table 7 , we present a series of robustness checks that allow us to assess the sensitivity of our main results and conclusions. In column (1) we do not control for lagged API, as changes in API may be correlated with value-added. Our estimates are unchanged by excluding these controls. In column (2) we drop the 7% of the sales data that are imputed (see Section 3). We then exclude properties with more than 8 bedrooms in column (3), which either are very large homes or are multiple unit dwellings. We alternatively exclude properties over 5,000 square feet in column (4) and drop multiple unit properties in column (5) . In each of these cases, the estimates are quantitatively and qualitatively similar to our baseline results. In columns (6) and (7), we allow for there to be lags between when the information is released and when it impacts the housing market. We allow for both 3 and 6 month lags, setting the value-added to zero in first 3 and 6 months post-release, respectively. We continue to find no effect of valueadded information on property values, although there is some weak evidence of a small impact from making API information more salient. Finally, in column (8) we limit our analysis to the period before LAUSD released their value-added measure and the second LA Times release.
In this model, only the initial LA Times value-added data is known and there is no risk of "contamination" of our estimates from the additional releases. The results are very similar to the baseline estimates. Taken together, the results from Table 7 suggest that our findings are not being driven by outliers, the manner in which we measure home prices, or by the timing of the treatment.
Although there is no average effect of value-added information on property values, the extent of capitalization could vary among different types of schools or among different populations.
We now turn to an examination of several potential sources of heterogeneity in value-added capitalization. In Figure 6 , we present estimates broken down by observable characteristics of the school: 2009 within-LAUSD API quintile, median pre-release home price quintile, percent free and reduced price lunch, percent black, percent Hispanic, and percent white. Although the precision of the estimates varies somewhat, the point estimates are universally small in absolute value and are only statistically significantly different from zero at the five percent level in two cases (out of 45 estimates).
Nonetheless, it is worth noting that the estimate for the bottom quintile of pre-release sale prices, which is positive, is statistically significantly larger than the estimate for the top quintile, which is negative. Indeed, the estimates in the second panel do show a small but notable negative gradient in prior house prices, suggesting that lower-priced neighborhoods are more affected by value-added. Percent free/reduced-price lunch and percent Hispanic show similar patterns, and the bottom and top quintiles are significantly different in both cases.
Given that all three of these measures are correlated with socioeconomic status, these figures provide some evidence that -to the extent the value-added scores are capitalized -the impact is larger in lower-income neighborhoods.
The last row of Figure 6 provides insight into two potential criticisms of using housing prices as our outcome measure. The first panel addresses concerns that many neighborhoods in Los Angeles have high rates of private schooling and thus are likely to be less sensitive to the quality of the local public school. We show estimates that are interacted with the private schooling rate in the Census tract of each property as estimated by the American Communities Survey.
The mean private schooling rate in our sample is 20%, with a standard deviation of 31%. The estimates show little difference in capitalization by private schooling rate. In the second panel of the last row, we measure variation by owner-occupancy rates, also calculated from the ACS.
The concern here is that in neighborhoods with low owner-occupancy rates, sale prices may be less sensitive to school quality. The mean of this measure is 50.1%, with a standard deviation of 23.3%. Once again, we see little evidence of heterogeneity along this margin.
Alternative Mechanisms
Our preferred interpretation of the results is that homeowners place, at most, a negligible valuation on value-added information as currently constructed. Since value-added models, by design, seek to measure school and teacher contributions to learning, the results presented thus far suggest this aspect of school quality is not highly valued on the margin. Another possibility is that parents value the ability of schools to improve student performance, but they do not believe the value-added information provided to them due to controversies over their accuracy.
However, there are several other possible mechanisms driving our results other than parents not valuing the component of school quality measured by value-added. In this section, we discuss these alternative mechanisms and provide evidence that our preferred interpretation of the empirical results is most consistent with the data.
First, as discussed above, our analysis takes place in a time period just after an historic housing market decline that was accompanied by significant rigidities in the housing market.
It could be the case that such rigidities affect the capitalization of new information. If so, our estimates still would identify the effect of the LA Times and LAUSD information releases, but the external validity of our results would be more limited. We note that there currently is no evidence in the literature that capitalization is responsive to housing market rigidities. In addition, it is possible that when home prices decline, people become more sensitive to the characteristics of the home they are purchasing because concerns about resale value may be more salient.
Nonetheless, trends in home prices in LA suggest that the market was not especially rigid. Further, news reports at the time indicated that the housing market was recovering.
29 Finally, we note that the most severe problems in the Southern California housing market were in the "Inland Empire" region far to the east of Los Angeles. Thus, while the market was still sluggish, it appears that many of the rigidities that were present in Los Angeles during the crash had dissipated by the time of our study.
Another important piece of evidence that our results are unlikely to be due to housing market rigidities is from the results in Panel B of Table 4 that show the relationship between API and housing prices increases in the post-release period. This is in stark contrast to the non-responsiveness of home prices to information on value-added rank. If a rigid housing market is driving the latter result, it is unlikely one would observe the former result as well.
Furthermore, the estimates in both panels of Table 4 show that API scores are highly value by the housing market over this time period, and the magnitude of these effects is consistent with other research. So LA during our study period does not appear to be less responsive to school quality in general than has been found in prior research in other locations.
Second, it is possible that parents and homeowners dismiss the value-added information because it comes from a complex statistical model and/or because they received several, often conflicting pieces of information regarding value-added rank. While we acknowledge that parents may not have examined the details of the empirical models used to generate the value-added results, Figure 1 shows that the information was presented in a very clear and non-technical manner. Thus, it is unlikely that the information itself confused the public. It also could be the case that the school district and teachers attempted to discredit the value-added results. If such a campaign were responsible for our null results, though, it does not explain why parents are unresponsive to LAUSD's own value-added measure.
Nonetheless, there is a compelling argument that the release of multiple, conflicting measures of school quality caused homeowners to dismiss the information altogether. If this were so, the value-added rank information should have been capitalized more when the rankings agreed with each other. To investigate this possibility, in Table 8 we estimate a version of our baseline model in which we include an interaction between the LAUSD and LA Times rankings (column 1) and another model where we interact the value-added scores with the absolute difference between the scores (column 2). We split the LA Times rankings into two variables based on release date in order ensure that the interaction estimate is only influenced by sales after both the LATimes and LAUSD release their VA measures. In both cases, the interaction estimates are insignificant and small. Thus, these results are inconsistent with a story in which conflicting school quality measures cause homeowners to ignore this information, since they ignore it even when the information is consistent. Furthermore, we note that there was a period of seven months (September 2010 -March 2011) during which the only value-added data available was that from the initial LA Times release. We find no evidence of increased property values during this period, which supports the argument that confusion over conflicting VA estimates are not driving our results.
Another concern is that the value-added data are based off of historical information -the Finally, as discussed above, low salience of the value-added release information could preclude markets from reacting. However, as documented in Section 2, coverage of these releases was extensive and was pervasive on all media outlets in LA at the time. The unfortunate suicide by a teacher in reaction to her value-added rank only intensified this media coverage. That
Figlio and Lucas (2004) find large capitalization effects of school information in a time period in which information was more difficult to access and in an environment where the information received less press attention suggests our results are not being driven by low salience of the value-added information.
Conclusion
School districts across the country have begun to use value-added methodologies to evaluate teachers and schools. Although only a few large districts have released these results publicly, it is likely that more will in the future. Thus, it is important to understand whether and how this information is valued by local residents. Furthermore, value-added measures provide information about school quality that is less correlated with the school demographic makeup than are test score levels. Identifying how value-added information in particular is capitalized into housing prices therefore can lend new insight into the valuation of school quality that research focusing on test score levels as a school quality measure cannot.
This paper is one of the first to examine how publicly released school and teacher valueadded information is capitalized into property values. We exploit a series of information releases about value-added by the Los Angeles Times and the Los Angeles Unified School District, which provided local residents with value-added rankings of all elementary schools and over 6,000 teachers in the LA Unified School District. Using housing sales data from the LA County
Assessor's Office, we estimate difference-in-differences models that show how home prices change as a function of value-added after each data release. Across myriad specifications and variations in modeling choices and data assumptions, we show that property values do not respond to released value-added information. Our estimates are sufficiently precise to rule out all but very small positive effects on average. However, using boundary discontinuity methods, we find that achievement differences across schools are capitalized into home prices, which indicates that school quality as measured test scores is valued by Los Angeles residents.
Unique to our study in the school valuation literature is the ability to examine home price effects based on teacher quality information. Similar to the school-level results, though, we find that property values are unresponsive to the within-school variance in teacher value-added.
Nonetheless, we do find that, although they are generally not significantly different from zero individually, estimates that vary by low and high socio-economic status are significantly different from each other, indicating that the impact of value-added on housing prices has a small but negative gradient with SES.
Our estimates differ substantially from previous literature on school valuation that uses test score levels as a measure of school quality. This literature typically has found an effect on the order of 2 to 5 percent higher housing prices for each standard deviation increase in test scores (Black, 1999 Nonetheless, previous work examining how property values respond to researcher-calculated school value-added or changes in school test scores have findings similar to our own (Black and Machin, 2011), but those studies are distinct from ours as they implicitly assume that home buyers make the same calculations from available data. Thus, the fact that property values do not respond to these school quality measures could be due to a lack of awareness of this information.
The previous analysis most similar to this paper is Figlio and Lucas (2004) , which examines the effect of property values from the public release of "school report cards." They find releasing this information leads to large property value increases in the higher-performing districts. There are several potential explanations for why our results differ from theirs. First, the school report cards in their study are based on test score levels, which are highly correlated with other aspects of schools, such as demographic composition. Even though demographic data was already available to the public, property values may be responding to the repackaging of that information into a simple and intuitive form rather than what the public perceived to be the school's quality, per se. Second, the type of information contained in the Florida school report cards already was available to LAUSD residents in the form of API scores. The value-added information releases we study provide school quality data on top of this pre-existing information.
Property values may respond less to these measures because the information shock about school quality is smaller or because the computational complexity of the value-added models, as well as the associated statistical noise in the estimates, render them uninformative for the marginal home buyer.
That we find no effect of school or teacher value-added information on home prices suggests these school quality measures are not valued by local residents, at least on the margin. This is a surprising result, given the strong relationship found in other studies between these measures and student academic and future labor market success (Rivkin, Hanushek and Kain, 2005;
Chetty, Friedman and Rockoff, 2011) as well as the contentiousness that tends to accompany the release of value-added data. In some sense, however, the heightened controversy could have driven the public to ignore the value-added. Not only did the public debate and the widespread coverage of the LA Times' release in the media likely increase awareness of these methods, it also probably made the public more aware of the flaws in these measures. Thus, the public may be rationally waiting for the research community to decide on what value-added measures are accurate before changing behavior in response to them. As a result, while value-added scores will undoubtedly be generated by more and more school districts and will be disseminated to the public in the near future, the evidence presented here suggests that in the current environment homeowners and parents do not value value-added as a relevant measure of school quality. Percentile ranking amongst LAUSD elementary schools using the three value-added scores. Each dot is a single elementary school. 
API Release
The estimates in all panels come from a single regression and show the impact of an increase in value-added percentile on log sale price by month, using each quality measure. The second LA Times value-added ranking replaces the first in month 8. Controls include school fixed-effects, month of sale indicators, API percentile, API, two years of lagged API, the California DOE similar school rank and the following: Housing characteristic controls -the number of bedrooms, bathrooms and units in the home, square footage, and year built; School characteristic controls -percent of students of each race, percent free lunch, percent gifted, percent English language learners, percent disabled, and parent education levels; Neighborhood characteristic controls at the census tract level -percents of the population who are adult, minor, senior, foreign born, of each race, speak a language other than English, and who lived in the same house one year prior, the percent of adults who are married, institutionalized, veterans, of each education level, in the labor force, and unemployed, percent of households vacant and owner-occupied, average household size, family size, commute time and household income, the percent of households with children, single-parent families, receiving social security, receiving cash public assistance, and receiving food stamps and the poverty rate. Housing characteristics are also interacted with a linear time trend. The dotted lines are the bounds of the 95% confidence intervals that are calculated using standard errors clustered at the school level. Controls include school fixed-effects, month of sale indicators, API, two years of lagged API, the California DOE similar school rank and the following: Housing characteristic controls -the number of bedrooms, bathrooms and units in the home, square footage, and year built; School characteristic controls -percent of students of each race, percent free lunch, percent gifted, percent English language learners, percent disabled, and parent education levels; Neighborhood characteristic controls at the census tract level -percents of the population who are adult, minor, senior, foreign born, of each race, speak a language other than English, and who lived in the same house one year prior, the percent of adults who are married, institutionalized, veterans, of each education level, in the labor force, and unemployed, percent of households vacant and owner-occupied, average household size, family size, commute time and household income, the percent of households with children, single-parent families, receiving social security, receiving cash public assistance, and receiving food stamps and the poverty rate. Housing characteristics are also interacted with a linear time trend. The dotted lines are the bounds of the 95% confidence intervals that are calculated using standard errors clustered at the school level. The sample is split based on the percentile ranking from the first value-added release by the LA Times in August, 2010. Standard deviations are shown in parentheses. All measures are for the 2009-10 school-year. Columns 3 and 5 also include API scores for the following subgroups: black, Hispanic, white, Filipino, Asian, Pacific Islander, Native American, disadvantaged, special education, and English Language Learners. Values for groups that were too small for API scores to be provided are set equal to zero and an indicator for that measure being missing is set equal to one. Robust standard errors are in parentheses.***,** and * indicate significance at the 1%, 5% and 10% levels, respectively. 
(10) and month fixed-effects. Standard errors clustered at the school level are in parentheses.***,** and * indicate significance at the 1%, 5% and 10% levels, respectively. 
The data cover April 2009 through September 2011 and are at the property sale level. The pooled LA Times value-added variable uses the value-added percentile from the August 2010 release until May 2011 at which point the variable is replaced with the VA percentile from the May 2011 (2 nd ) release. All regressions include school and month fixed-effects along with controls for API, two years of lagged API, API percentile, and the school's rank relative to comparison schools defined by the California DOE. School characteristics include, percent of students of each race, percent free lunch, percent gifted, percent English language learners, percent disabled, and parent education levels. Neighborhood characteristic controls are at the census tract level and include percents of the population who are adult, minor, senior, foreign born, of each race, speak a language other than English, and who lived in the same house one year prior, the percent of adults who are married, institutionalized, veterans, of each education level, in the labor force, and unemployed, percent of households vacant and owner-occupied, average household size, family size, commute time and household income, the percent of households with children, single-parent families, receiving social security, receiving cash public assistance, and receiving food stamps and the poverty rate. Housing characteristic controls include the number of bedrooms, bathrooms and units in the home, square footage, and year built. Housing characteristics are also interacted with a linear time trend. School-average value added measures are included as controls in column (1). Standard errors clustered at the school level are in parentheses. ***,** and * indicate significance at the 1%, 5% and 10% levels, respectively. School characteristics include, % of students of each race, % free lunch, % gifted, % English language learners, % disabled, and parent education levels. Neighborhood characteristic controls are at the census tract level and include % of the population who are adult, minor, senior, foreign born, of each race, speak a language other than English, and who lived in the same house one year prior, the % of adults who are married, institutionalized, veterans, of each education level, in the labor force, and unemployed, % of households vacant and owner-occupied, average household size, family size, commute time and household income, the percent of households with children, single-parent families, receiving social security, receiving cash public assistance, and receiving food stamps and the poverty rate. Housing characteristic controls include the number of bedrooms, bathrooms and units in the home, square footage, and year built. Housing characteristics are also interacted with a linear time trend. Standard errors clustered at the school level are in parentheses.***,** and * indicate significance at the 1%, 5% and 10% levels, respectively. 
LAT Pooled VA Pctl disabled, and parent education levels. Neighborhood characteristic controls are at the census tract level and include percents of the population who are adult, minor, senior, foreign born, of each race, speak a language other than English, and who lived in the same house one year prior, the percent of adults who are married, institutionalized, veterans, of each education level, in the labor force, and unemployed, percent of households vacant and owner-occupied, average household size, family size, commute time and household income, the percent of households with children, single-parent families, receiving social security, receiving cash public assistance, and receiving food stamps and the poverty rate. Housing characteristic controls include the number of bedrooms, bathrooms and units in the home, square footage, and year built. Housing characteristics are also interacted with a linear time trend. Standard errors clustered at the school level are in parentheses.***,** and * indicate significance at the 1%, 5% and 10% levels, respectively. The data cover April 2009 through September 2011 and are at the property sale level. The pooled LA Times value-added variable uses the value-added percentile from the August 2010 release until May 2011 at which point the variable is replaced with the VA percentile from the May 2011 (2 nd ) release. All regressions include school and month fixed-effects along with controls for API, two years of lagged API, API percentile, and the school's rank relative to comparison schools defined by the California Department of Education. School characteristics include, % of students of each race, % free lunch, % gifted, % English language learners, % disabled, and parent education levels. Neighborhood characteristic controls are at the census tract level and include % of the population who are adult, minor, senior, foreign born, of each race, speak a language other than English, and who lived in the same house one year prior, the % of adults who are married, institutionalized, veterans, of each education level, in the labor force, and unemployed, % of households vacant and owner-occupied, average household size, family size, commute time and household income, the percent of households with children, single-parent families, receiving social security, receiving cash public assistance, and receiving food stamps and the poverty rate. Housing characteristic controls include the number of bedrooms, bathrooms and units in the home, square footage, and year built. Housing characteristics are also interacted with a linear time trend. Standard errors clustered at the school level are in parentheses.***,** and * indicate significance at the 1%, 5% and 10% levels, respectively.
